Yale University

EliScholar – A Digital Platform for Scholarly Publishing at Yale
Public Health Theses

School of Public Health

1-1-2020

Prevalence, Awareness And Control Of Hypertension And
Diabetes Among Hiv Positive And Negative Patients At The
Military Hospital Of Douala, Cameroon
Duane Killian Madziva
duane.madziva@yale.edu

Follow this and additional works at: https://elischolar.library.yale.edu/ysphtdl
Part of the Public Health Commons

Recommended Citation
Madziva, Duane Killian, "Prevalence, Awareness And Control Of Hypertension And Diabetes Among Hiv
Positive And Negative Patients At The Military Hospital Of Douala, Cameroon" (2020). Public Health
Theses. 1970.
https://elischolar.library.yale.edu/ysphtdl/1970

This Open Access Thesis is brought to you for free and open access by the School of Public Health at EliScholar –
A Digital Platform for Scholarly Publishing at Yale. It has been accepted for inclusion in Public Health Theses by an
authorized administrator of EliScholar – A Digital Platform for Scholarly Publishing at Yale. For more information,
please contact elischolar@yale.edu.

Hypertension and Diabetes Prevalence, Awareness
and Control in Cameroon

Duane Killian Kuzivakwashe Madziva
2020
Master of Public Health
Chronic Disease Epidemiology
Primary Adviser: Dr. Nicola Hawley
Secondary Adviser: Dr. Mayur Desai

Abstract
Background: With anti-retroviral therapy (ART) prolonging the survival of people of living
with HIV/ AIDS, other chronic co-morbidities such as hypertension, and diabetes are
becoming an increasing problem. Studies on hypertension and diabetes in Sub-Saharan
Africa are still limited, even with the growing concern of Africa’s dual burden of chronic
and infectious diseases. As such, we aimed to determine the prevalence, awareness and
control of hypertension and diabetes among people living with and without HIV/ AIDS in
Cameroon. Methods: This was a hospital-based cross-sectional study conducted at the
Military Hospital of Douala, Cameroon. Participants aged 21 – 65 years were recruited via
random sampling at the hospital general admissions (HIV Negative) and HIV/ AIDS Care
Unit (HIV Positive). Blood pressure, blood glucose, anthropometric and sociodemographic
data were collected via standard methods. Logistic regression was used to determine
factors associated with prevalence and awareness. Results: Prevalence of overall
hypertension was 26.9 % (95 % CI: 22.1 - 31.7). Correlates of hypertension were age,
obesity, and single marital status. Overall lack of hypertension awareness and control were
58.5 % and 59.1 % respectively. Prevalence of overall diabetes was 14.7 % (95 % CI: 10.8 –
18.5) with a statistically significant difference between HIV Positive and Negative groups.
Correlates of diabetes were obesity, primary level education status and HIV status. Overall
lack of diabetes awareness and control were 80.8 % and 60.0 % respectively. Conclusion:
The high prevalence of hypertension and diabetes, and associated lack of awareness and
control among hypertensive and diabetic patients at the Military Hospital of Douala
warrants increased screening, and better education regarding their disease status and

associated risk factors. More effort is also needed to better integrate HIV/ AIDS and chronic
disease care to better cater to patients living with HIV/ AIDS.
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Title: Prevalence, Awareness and Control of Hypertension and Diabetes among HIV
Positive and Negative patients at the Military Hospital of Douala, Cameroon
1. Background
Globally, HIV/ AIDS is one of the most potent killers among infectious diseases. Since the
beginning of the HIV/ AIDS epidemic, HIV has infected more than 70 million people, with
an astounding 35 million dying from HIV/AIDS and associated complications.1 Regionally,
Sub-Saharan Africa is still heavily burdened by HIV/ AIDS as it accounts for 67.0 % of
global HIV infections.2 With non-governmental organizations, non-profits and governments
increasingly dedicating their resources to prolonging the lives of HIV positive populations,
a new concern of chronic diseases within this vulnerable population is beginning to rise.

The success of antiretroviral drugs (ARVs) and other therapies has allowed HIV/ AIDS
patients to live longer and more fulfilling lives, and has made HIV/AIDS a chronic
condition.15 In Cameroon, about 560 000 people are living with HIV, and more than 41.0 %
have a CD4 count of less than 350.3 This creates a substantial pool of HIV patients capable
of developing chronic conditions such as diabetes, hypertension, cervical cancer, chronic
renal diseases etc. due to their immunosuppressed and chronically inflammatory status.16
This poses a great challenge for most Sub-Saharan healthcare systems as they are
infectious-disease oriented and heavily funded by vertical programs aimed at providing
ARVs with very little reference to the surrounding healthcare infrastructure.

There is little literature on the prevalence of hypertension and diabetes in general and
specific to HIV positive populations in Cameroon. Additionally, there is a significant gap in

the literature regarding levels of awareness and control for both hypertension and diabetes
in Cameroon. An analysis of hypertension, diabetes and associated correlates for
populations in Cameroon’s hospital settings will therefore help us better guide chronic
disease healthcare delivery decisions and provide baseline data for future studies aimed at
addressing this problem. We therefore had the following as objectives: (1) determining the
prevalence of hypertension and diabetes (2) identifying associated correlates of
hypertension and diabetes (3) describing the level of awareness (knowledge of existing
condition) and control for hypertension and diabetes (4) determining associated correlates
of hypertension and diabetes awareness, in HIV Positive and Negative patients in a hospital
setting.

2. Materials and Methods
2.1. Study Design, Period, and Setting
A descriptive cross-sectional study was conducted over a 3-month period (28 May 2018 to
10 August 2018) at the Military Hospital of Douala (Garnison Militaire). Douala is the
largest city in Cameroon, and considered its economic capital, with a population of about 3
million residents.17 The Military Hospital of Douala serves the military personnel, families
of the military and the general public. In addition to general hospital services, the Military
Hospital has a specialized Care Unit for People Living with HIV/AIDS. The Care Unit
consists of specialized services for social support, counselling, consultation, laboratory
services and an ARV dispensing section. The Care Unit currently serves 1700 HIV positive
patients and receives an average of 15 patients per day, on an appointment basis.

2.2. Inclusion and Exclusion Criteria
Participants aged between 18 – 65 years of age, self-reported to have had fasted (8 hours
without eating) prior to the study, and English and or French speakers were eligible for
enrollment into the study. We excluded pregnant women and people on medication for
medically diagnosed psychiatric conditions. These are very vulnerable groups that may
have required special attention during the study which we were unable to provide.
Additionally, people with medically diagnosed type 1 diabetes (juvenile diabetes) were
excluded from the study. Type 1 diabetes is very rare (less than 5.0 % of diabetes cases), is
often found in children as a result of genetic and environmental factors independent of the
risk factors we aimed to examine.23

2.3. Sample Size Calculation and Sampling Method
The required sample size was estimated using the Dobson sample size formula:
N = z2(p)(q) / d2
where z – standard Z score, p – proportion of population with disease, q - proportion of
population without disease, d – margin of error

Using a 95 % confidence interval, hence Z-score of 1.96, a nation-wide hypertension
prevalence of 29.7 %4, margin of error of 5 %, we had a required sample size of 321
participants.

HIV Positive patients were recruited from the HIV/AIDS Care Unit, and HIV Negative
patients were recruited from General Admissions. General Admissions is responsible for

regular patient check-ups, acute and chronic conditions prior to people being referred to
specific hospital centers. Patients walking into the General Admissions ward or HIV Care
Unit were randomly approached and asked on their availability to be part of the study.
After agreeing to be part of the study, they were asked to come in the next day fasted for
study procedures. Utilizing this simple random sampling at both centers, we recruited 334
participants overall, 174 HIV positive and 160 HIV negative participants. 7 participants in
total were excluded, 2 with missing blood pressure readings, and 4 with missing blood
glucose readings, and 1 missing both blood pressure and blood glucose readings, hence a
total of 327 participants (171 HIV Positive and 156 HIV Negative participants)

2.4. Study Procedures and Variables
All recruited participants participated in an anthropometric examination and completed a
structured questionnaire. The anthropometric examination collected measurements on
blood pressure, blood glucose, weight, height, waist circumference, and hip circumference.
For each participant, 2 blood pressure readings (3 minutes apart) were taken using a
Welch Allyn electronic sphygmomanometer after a 5 minutes rest-period in a private room
at each recruitment center. We then used an ACCU CHEK electronic glucometer to measure
fasting blood glucose. Participants were required to come in fasted (no meal taken 8 hours
prior to study procedures, except water) on their appointment day. Weight was measured
to the nearest 0.1 kg using an Etekcity Digital Body Weight Scale (with autocalibration and
precision sensors), and height to the nearest 0.1 cm in the standing position with no shoes
on. Waist and hip circumferences were measured to the nearest 0.1 cm using a body tap
measure, directly over light clothing. A single nurse in each recruitment team (HIV Positive

and Negative) was assigned the role of taking body measurements to reduce inter-observer
variability.

After the anthropometric examination, participants were asked to complete a standardized
questionnaire. Our research team administered the questionnaires in either French or
English, depending on the participant’s preferred language. The questionnaire gathered
socio-demographic information (age, gender, level of education, marital status,
employment status), health behavior information (alcohol consumption, smoking status,
frequency of physical activity), history and duration of HIV/AIDS, hypertension and
diabetes family history, medication being taken, and frequency of hospital visits.

2.5. Data Analysis
2.5.1. Definitions
In this study, hypertension was defined according to the WHO Hypertension guidelines
which regards an average SBP > 140 mmHg and/or average DBP > 90 mmHg as reflecting
hypertension.18 We defined diabetes as a fasting glycemic value of greater than 126 mg/ dL
according to WHO Diabetes guidelines.19 Abdominal obesity was defined using waist-to-hip
circumference ratio: 0.8 for females and 0.85 for males,20 and BMI was categorized using
WHO and CDC cut-points: underweight: below 18.5 kg/m2, normal: 18.5 – 24.9 kg/m2,
overweight: 25.0 – 29.9 kg/m2, obesity: above 30.0 kg/m2.21, 22

Awareness of disease status (hypertension or diabetes) was noted if a participant recalled
a previous diagnosis of hypertension or diabetes or had been informed by a health worker

that their blood pressure or blood glucose was elevated. Participants considered
undiagnosed were those who met the criteria for hypertension or diabetes but were
unaware of this existing condition. Control of hypertension was defined as being on
hypertension medication and having an average SBP less than 140 mmHg or average DBP
less than 90 mmHg, while control of diabetes was defined as being on diabetes medication
and having a fasting blood glucose less than 126 mg/dL.

2.5.2. Statistical Methods
2.5.2.1.

Univariate and Multivariate Analyses

Data were analyzed using R Software (R version 3.6.1). The outcome variables of interest
were a diagnosis of hypertension (average SBP >= 140 mmHg or average DBP >= 90
mmHg) and a diagnosis of diabetes (fasting blood glycemic level >= 126 mg/dL). Univariate
logistic regression was used to identify unadjusted associations between the outcome
variables, and correlates of hypertension and diabetes, and unadjusted associations
between levels of awareness and associated correlates. Multivariate stepwise logistic
regression was used to identify the adjusted association between: (1) hypertension and
diabetes and associated correlates and (2) level of hypertension and diabetes and
associated correlates. In both multivariate models, we started with all potential correlates,
and using stepwise deletion, removed variables which were not statistically significant (pvalue > 0.05) until a parsimonious model adjusting for age and sex was found.

2.5.2.2.

Disease Cascade Model

In order to understand the distribution of disease prevalence, awareness and control we
created a Cascade Model which shows the proportion of participants with hypertension or
diabetes, those aware of their disease status and those who have it under control. The
presence of a disease (hypertension or diabetes) was defined as either being diagnosed in
our study or having been previously diagnosed of the disease by a healthcare worker,
hence inclusive of both diagnosed and undiagnosed disease status. From the proportion of
participants who have the disease present, we defined awareness as a participant having
prior knowledge of a healthcare worker informing them of their elevated blood pressure or
blood glucose status prior to the study. Of the proportion aware of their disease status, we
defined disease control as having blood pressure under 140/90 mmHg or fasting glycemic
levels under 126 mg/dL.

2.6. Ethical Consideration
This study received ethical approval from the Yale University Institutional Review Board,
University of Douala Institutional Review Board and permission from the Military Hospital
of Douala, Cameroon . Participation in the study was voluntary, and all participants gave
written informed consent. Participants benefited from free screening for hypertension and
diabetes. Participants diagnosed with hypertension and diabetes were referred to clinical
staff for further treatment and counselling.

3. Results
3.1. Participant Socio-Demographic, Clinical and Behavioral Characteristics

The overall mean (SD) age of the sample was 43.2 (11.8) years, with HIV Positive
participants being slightly older (44.3 (10.3) years) than HIV Negative participants (42.0
(13.2) years). The study population was majority female (64.5 %), non-smokers (97.6 %),
and had no family history of hypertension (67.3 %) or diabetes (73.4 %). 48.6 % of
participants were married, 48.3 % had secondary education as their highest level of
education and 37.9 % had a normal BMI. A full summary of the study population
characteristics, overall and stratified by HIV status, can be found in Table 1.

3.2. Prevalence, Awareness and Control of Hypertension
Figure 1 shows the Cascade Model for hypertension, which describes the prevalence
(diagnosed and undiagnosed), awareness and control for hypertension. The proportion of
participants in our study diagnosed with hypertension was 26.9 % (n = 88, 95 % CI: 22.1 31.7). The prevalence of hypertension increased with age, as shown in Figure 3. Stratified
by HIV status, 26.3 % (n = 45, 95 % CI: 19.7 – 32.9) of HIV Positive participants had
hypertension, while 27.6% (n = 43, 95 % CI: 20.6 – 34.6) of HIV Negative participants had
hypertension, with a statistically non-significant difference between the 2 groups [p-value:
0.897, 95 % CI: (-0.090, 0.115)]. From our univariate analysis, we found older age (above
40 years), having obesity (defined by BMI), having abdominal obesity (defined by waist-to
hip ratio), being single, and family history of hypertension to be associated with overall
hypertension (p < 0.05). A summary of univariate analysis odds ratios and p-values is
shown in Table 2. After adjusting for age and sex, independent correlates for hypertension
were age of 40 years or older, being obese, and being single. Participants aged 40 and
above had a 5.01 odds [p-value: <0.001] of being hypertensive compared to participants

below 40 years; obese participants had a 3.02 odds [p-value: <0.001] of being hypertensive
compared to participants with normal weight, while single participants had a 0.32 odds [pvalue: 0.009] of being hypertensive compared to married participants.

In regards to lack of hypertension awareness, 58.5 % (n = 62, 95 % CI: 49.1 – 67.9) of
hypertensive participants in our study (diagnosed and undiagnosed) were unaware of their
hypertension status as shown in Figure 1. Stratified by HIV status, 68.8 % (n = 33) of HIV
Positive participants and 50.0 % (n = 29) of HIV Negative participants were unaware of
their hypertension status, with a statistically non-significant difference between the 2
groups [p-value: 0.08, 95 % CI: (-0.390, 0.015)]. Unadjusted correlates of lack of
hypertension awareness included family history of hypertension, HIV status and reason for
hospital visit (whether checkup, acute condition or chronic). A summary of univariate
analysis odds ratios and p-values is shown in Table 3. Adjusted correlates for lack of
awareness from our logistic regression model include: age above 40 years, family history of
hypertension and hospital visit for acute reasons. Participants aged 40 and above had a
3.90 odds [p-value: 0.029] of being unaware of their hypertension status compared to
participants under 40 years; participants who had a family history of hypertension had a
0.29 odds [p-value: 0.005] of being unaware compared to people without a family history
of hypertension, while participants visiting the hospital for acute reasons had a 0.30 odds
[p-value: 0.016] of being unaware of their hypertension compared to people coming in for
regular check-ups. Lastly, of our study participants aware of their hypertension status, 59.1
% (n = 26) had uncontrolled hypertension (average SBP >= 140 mmHg and/ or average
DBP >= 90 mmHg).

3.3. Prevalence, Awareness and Control of Diabetes
Figure 2 shows the Cascade Model for Diabetes, which describes the prevalence (diagnosed
and undiagnosed), awareness and control for diabetes. The proportion of participants in
our study diagnosed with diabetes was 14.7 % (n = 48, 95 % CI: 10.8 – 18.5). Stratified by
HIV status, 9.9 % (n = 17, 95 % CI: 5.5 – 14.4) of HIV Positive participants, and 19.9 % (n =
31, 95 % CI: 13.8 – 26.4) HIV Negative participants were diabetic, with a statistically
significant difference between the two groups [p-value: 0.020, 95 % CI: (0.016, 0.182)].
Similar to hypertension, the prevalence of diabetes also increased with age, as shown by
Figure 4. Our univariate analysis found being obese, having secondary level education and
HIV status to be significantly associated with diabetes. A summary of univariate analysis
odds ratios and p-values is shown in Table 3. After adjusting for age and sex, being obese,
having primary level education as the highest attained level of education, and being HIV
Positive were significant correlates of diabetes. Obese participants had a 2.28 odds [pvalue: 0.021] of being diabetic compared to people of normal weight; participants with
primary level education alone had a 3.45 odds [p-values: < 0.001] of being diabetic
compared to those with university education, while participants who were HIV Positive
had a 0.34 odds [p-values: 0.005] of being diabetic compared to their HIV Negative
counterparts.

In regards to lack of diabetes awareness, 80.8 % (n = 42, 95 % CI: 70.1 – 91.5) of diabetic
participants in our study (diagnosed and undiagnosed) were unaware of their diabetes
status as shown in Figure 2. Stratified by HIV status, 89.5 % (n = 17) of HIV Positive

participants, and 75.8 % (n = 25) of HIV Negative participants were unaware of their
diabetes status, with a non-significant difference in lack of awareness between the two
groups [p-value: 0.23, 95 % CI: (-0.338, 0.064)]. Our study did not find any statistically
significant unadjusted or adjusted correlates of lack of diabetes awareness. Finally, of those
aware of their diabetes status, 60.0 % (n = 6) had uncontrolled diabetes (fasting blood
glucose above 126 mg/ dL). Given the small sample sizes of people aware of their disease
status, we could not conduct any further analyses to determine correlates of control.

4. Discussion
Our cross-sectional study investigated the prevalence, awareness and control of
hypertension and diabetes, and associated risk factors, among HIV Positive and Negative
patients at the Military Hospital of Douala. The prevalence of hypertension and diabetes
were 26.9 % and 14.7 % respectively, with independent correlates including age above 40
years, obesity, education level, and HIV status. Lack of awareness for hypertension and
diabetes were 58.5 % and 80.8 % respectively, with independent correlates for lack of
hypertension awareness being age above 40 years, family history of hypertension and
hospital visit for acute reasons. There were no statistically significant correlates for lack of
diabetes awareness. Lastly, in regards to uncontrolled disease status, 59.1 % of
hypertensive patients aware of their disease status had uncontrolled hypertension, while
60.0 % of diabetic patients aware of their disease status had uncontrolled diabetes.

The prevalence of hypertension for patients at the Military Hospital of Douala is high but is
slightly lower than that observed in the hypertension literature for Cameroon. A

nationwide cross-sectional study by Kingue et al conducted in 2013 across 10 Cameroonian
provinces/ regions showed an age-standardized hypertension prevalence estimate of 29.7
%. Defo et al’s meta-analysis, conducted with 20 cross-sectional studies focusing on
hypertension in Cameroon from 1994 to 2018, showed a pooled hypertension prevalence
of 32.1 %, which further supports this.5,6 The prevalence of hypertension among people
living with HIV in Cameroon and West Africa overall, generally ranges between 22.2 % to
38.0 %, for which our prevalence estimate among HIV Positive participants of 26.32 % falls
within.8 Risk factors for hypertension were age above 40 years, obesity and being single, all
of which were observed by Kingue et al.5 Age above 40 years and being obese are
associated with a higher likelihood having hypertension, which is expected from the
literature, primarily due to aging and higher cholesterol levels contributing to poor
vascular integrity which aids the development of hypertension.14 Being single was
protective of hypertension, which may suggest lower levels of marital-related psychosocial
stress which is associated with hypertension, compared to their married counterparts as
observed by Ramezankhani et al’s prospective cohort study.12

Nonetheless, we do notice significantly lower levels of lack of hypertension awareness and
control in our study population relative to that observed in the literature. In Defo et al’s
meta-analysis, the pooled estimates for lack of hypertension awareness and hypertension
control were 79.2 % and 81.7 % respectively.5 Slightly lower proportions were reported in
Arrey et al’s 6-month long community-based cross-sectional study conducted in Moliwe
Health Area, Limbe region, Cameroon in 2013. Arrey et al reported 71.1 % of hypertensive
study participants were unaware of their hypertension status, while 78.8 % did not have it

under control.9 The lower prevalence of hypertension and better levels of awareness and
control of hypertension in our study may be a reflection of a superior hypertension
treatment model at the Military Hospital of Douala or may be driven by hospital-based
sampling strategy and smaller sample sizes relative to the larger studies we are comparing
to. Independent correlates of hypertension awareness were family history of hypertension
and HIV status. Participants with a family history of hypertension were less likely to be
unaware of their hypertension status, which is expected as awareness of a potential risk,
family history in this case, often promotes better and earlier health-related behavior and
lifestyle modifications to prevent the occurrence of hypertension.25 Participants who are
HIV Positive had a higher odds of being unaware of their hypertension status. This is very
surprising given the periodic hospital visits that HIV Positive patients at the Military
Hospital of Douala are requested to have for counselling and evaluations. Kwariima et al’s
prospective cohort study on hypertension control using an integrated HIV and chronic
disease clinic model in Uganda showed increased awareness and higher hypertension
control among HIV-infected patients than uninfected patients.26 As such, more integration
of HIV and chronic disease care is potentially needed at the Military Hospital of Douala to
ensure better hypertension awareness and control for HIV Positive patients.

Diabetes however, tell a much different story. The prevalence of diabetes in our study is
significantly higher and double that observed in the literature for Cameroon. Bigna et al’s
meta-analysis utilizing population-based cross-sectional studies published between
January 1, 2000 and April 30, 2017 in Cameroon had a pooled diabetes prevalence estimate
of 5.8 %.11 This is further supported by estimates from Cameroon’s National Diabetes and

Hypertension Program (WDF16-1429) which estimate the prevalence of diabetes to be
between 6.0 % to 8.0 %.10 Correlates of diabetes in our study where obesity, primary level
education and HIV status. Obesity and lower levels of education as risk factors for diabetes
are observed in a number of studies.27, 28 Obesity acts at least in part by inducing resistance
to insulin-mediated peripheral glucose uptake, which is integral the development of
diabetes, while education status plays a key role in determining an individual’s knowledge,
attitudes and behaviors towards diet, physical activity and other factors that lead to
diabetes.13 Being HIV Positive was protective of diabetes (OR: 0.34) which may potentially
be due to HIV Positive patients living a healthier lifestyle (better diet, more physical
activity etc.) as recommended by doctors during their periodic counselling and hospital
visits, compared to their HIV Negative counterparts. Further investigation is needed
however, as there is a significant body of literature that suggests that anti-retroviral
medication is associated with a higher risk for diabetes mellitus, and diabetes mellitusrelated comorbidities (DRCs).29, 30, 31

The lack of awareness and control for diabetes are however high; 80.8 % and 60.0 %
respectively. There is a considerable gap in the literature regarding awareness and control
of diabetes in Cameroon and West Africa in general, which limits comparability. However,
such significantly high levels of lack of awareness and control are concerning, especially as
the burden of diabetes and chronic diseases in general is increasing in Sub-Saharan
Africa.24 5.2 % of our study population had both hypertension and diabetes, which further
highlights the dual burden of these conditions. More effort is required to improve the

diagnostics infrastructure and education of patients, so as to increase the level of
awareness and control for hypertension and diabetes.

5. Study Limitations
There are limitations that need to be highlighted, primarily due to our study’s crosssectional design. Firstly, the prevalence of hypertension and diabetes were made at a single
time point, and hence any changes over time or causations cannot be inferred or
commented on. Secondly, while participants were advised or requested to have fasted for
at least 8 hours, their fasting status was self-reported, in addition to information regarding
their previous hypertension and diabetes diagnosis. Finally, additional known risk factors
for hypertension and diabetes such as salt intake, blood cholesterol levels and psychosocial
stress were not assessed in our study. Nevertheless, study strengths include our sampling
strategy, adequate sample size and execution of standard anthropometric measurements.

6. Conclusion
In conclusion, the prevalence of hypertension and diabetes for patients at the Military
Hospital of Douala is generally high, and in need of immediate attention to reduce it. We
found older age, obesity and single marital status as independent correlates of
hypertension while obesity, primary education level and HIV Status were independent
correlates of diabetes. Additionally, the lack of awareness for both conditions are generally
lower compared to those in the literature, which is potentially a testament to the chronic
disease care model in place at the Military Hospital of Douala. Even though lack of
awareness and control for both conditions are lower than those in the literature, the

majority of participants (over half) are still unaware of their disease status and have poor
disease control, which is very concerning. More effort is needed to screen and better
educate patients about their hypertension and diabetes status and associated risk factors in
order to reduce the lack of awareness and control. Moving forward, future studies should
expand the list of risk factors for hypertension and diabetes, and assess additional risk
factors specific to HIV Positive patients such as type of antiretroviral medication, duration
of HIV, CD4 count etc. This will help us better understand the role of such risk factors in
both the prevalence and control of hypertension and diabetes among such vulnerable
populations.

7. Abbreviations
AIDS – Acquired Immunodeficiency Syndrome
ARV - Antiretroviral
DBP – Diastolic Blood Pressure
HIV – Human Immunodeficiency Virus
SBP – Systolic Blood Pressure
WHO – World Health Organization

8. References
1. WHO: Global Health Observatory Data (GHO). (n.d.). HIV/AIDS. Retrieved February
20, 2018, from http://www.who.int/gho/hiv/en/
2. Mbanya, D., Sama, M., & Tchounwou, P. (2008). Current Status of HIV/AIDS in
Cameroon: How Effective are Control Strategies? International Journal of
Environmental Research and Public Health, 5(5), 378–383.
https://doi.org/10.3390/ijerph5050378
3. Gapminder. “Cameroon: People Living with HIV, 2018.” Retrieved February 18 2018,
from https://www.gapminder.org/
4. Kingue, S., Ngoe, C. N., Menanga, A. P., Jingi, A. M., Noubiap, J. J. N., Fesuh, B., … Muna,
W. F. T. (2015). Prevalence and Risk Factors of Hypertension in Urban Areas of
Cameroon: A Nationwide Population-Based Cross-Sectional Study. The Journal of
Clinical Hypertension, 17(10), 819–824. Retrieved from
https://onlinelibrary.wiley.com/doi/pdf/10.1111/jch.12604
5. Defo, B. K., Mbanya, J. C., Kingue, S., Tardif, J.-C., Choukem, S. P., Perreault, S., …
Dubois, C.-A. (2019). Blood pressure and burden of hypertension in Cameroon, a
microcosm of Africa. Journal of Hypertension, 37(11), 2190–2199. doi:
10.1097/hjh.0000000000002165
https://journals.lww.com/jhypertension/FullText/2019/11000/Blood_pressure_an
d_burden_of_hypertension_in.11.aspx
6. Kingue, S., Ngoe, C. N., Menanga, A. P., Jingi, A. M., Noubiap, J. J. N., Fesuh, B., … Muna,
W. F. T. (2015). Prevalence and Risk Factors of Hypertension in Urban Areas of
Cameroon: A Nationwide Population-Based Cross-Sectional Study. The Journal of
Clinical Hypertension, 17(10), 819–824. doi: 10.1111/jch.12604
https://onlinelibrary.wiley.com/doi/pdf/10.1111/jch.12604
7. Dimala, C. A., Atashili, J., Mbuagbaw, J. C., Wilfred, A., & Monekosso, G. L. (2016).
Prevalence of Hypertension in HIV/AIDS Patients on Highly Active Antiretroviral
Therapy (HAART) Compared with HAART-Naïve Patients at the Limbe Regional
Hospital, Cameroon. PloS one, 11(2), e0148100.
https://doi.org/10.1371/journal.pone.0148100
8. Benzekri, N. A., Seydi, M., Doye, I. N., Toure, M., Sy, M. P., Kiviat, N. B., … Hawes, S. E.
(2019). Correction: Increasing prevalence of hypertension among HIV-positive and
negative adults in Senegal, West Africa, 1994-2015. Plos One, 14(2). doi:
10.1371/journal.pone.0212250
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0208635
9. Arrey, W. T., Dimala, C. A., Atashili, J., Mbuagbaw, J., & Monekosso, G. L. (2016).
Hypertension, an Emerging Problem in Rural Cameroon: Prevalence, Risk Factors,
and Control. International journal of hypertension, 2016, 5639146.
https://doi.org/10.1155/2016/5639146
10. World Diabetes Foundation. (2019, January 14). Cameroon National Diabetes and
Hypertension Programme, WDF16-1429. Retrieved March 28, 2020, from
https://www.worlddiabetesfoundation.org/projects/cameroon-wdf16-1429
11. Bigna, J. J., Nansseu, J. R., Katte, J.-C., & Noubiap, J. J. (2018). Prevalence of
prediabetes and diabetes mellitus among adults residing in Cameroon: A systematic

review and meta-analysis. Diabetes Research and Clinical Practice, 137, 109–118.
doi: 10.1016/j.diabres.2017.12.005
12. Ramezankhani, A., Azizi, F., & Hadaegh, F. (2019). Associations of marital status with
diabetes, hypertension, cardiovascular disease and all-cause mortality: A long term
follow-up study. PloS one, 14(4), e0215593.
https://doi.org/10.1371/journal.pone.0215593
13. Robertson, P., Nathan, D., & Mulder, J. (2019, December 30). Risk factors for Type 2
Diabetes Mellitus. Retrieved from https://www.uptodate.com/contents/riskfactors-for-type-2-diabetes-mellitus
14. Sun Z. (2015). Aging, arterial stiffness, and hypertension. Hypertension (Dallas, Tex.
: 1979), 65(2), 252–256. https://doi.org/10.1161/HYPERTENSIONAHA.114.03617
15. Deeks, S. G., Lewin, S. R., & Havlir, D. V. (2013). The end of AIDS: HIV infection as a
chronic disease. Lancet (London, England), 382(9903), 1525–1533.
https://doi.org/10.1016/S0140-6736(13)61809-7
16. Negin, J., Martiniuk, A., Cumming, R. G., Naidoo, N., Phaswana-Mafuya, N., Madurai, L.,
Williams, S., & Kowal, P. (2012). Prevalence of HIV and chronic comorbidities among
older adults. AIDS (London, England), 26 Suppl 1(0 1), S55–S63.
https://doi.org/10.1097/QAD.0b013e3283558459
17. World Population Review. (n.d.). Cameroon: Total Population (Live). Retrieved April
26, 2020, from https://worldpopulationreview.com/countries/cameroonpopulation/
18. World Health Organization. WHO News: Guidelines set new definitions, update
treatment for hypertension. Retrieved April 26, 2020, from
https://www.who.int/bulletin/archives/77(3)293.pdf
19. WHO/IDF Consultation. (n.d.). Definition and Diagnosis of Diabetes Mellitus and
Intermediate Hyperglycemia. Retrieved April 26, 2020, from
https://www.who.int/diabetes/publications/Definition and diagnosis of
diabetes_new.pdf
20. World Health Organization. (2008, December 8). Waist Circumference and WaistHip Ratio: Report of a WHO Expert Consultation. Retrieved April 26, 2020, from
https://apps.who.int/iris/bitstream/handle/10665/44583/9789241501491_eng.p
df?sequence=1
21. World Health Organization. (2018, April 24). Body Mass Index - BMI. Retrieved April
26, 2020, from http://www.euro.who.int/en/health-topics/diseaseprevention/nutrition/a-healthy-lifestyle/body-mass-index-bmi
22. Center for Disease Control and Prevention. (2020, April 3). Defining Adult
Overweight and Obesity. Retrieved April 26, 2020, from
https://www.cdc.gov/obesity/adult/defining.html
23. Bruno, G., Runzo, C., Cavallo-Perin, P., Merletti, F., Rivetti, M., & Pinach, S. (2005).
Incidence of Type 1 and Type 2 Diabetes in Adults Aged 30–49 Years. Diabetes Care,
2613–2619. doi: https://doi.org/10.2337/diacare.28.11.2613
24. Kibirige, D., Lumu, W., Jones, A.G. et al. Understanding the manifestation of diabetes
in sub Saharan Africa to inform therapeutic approaches and preventive strategies: a
narrative review. Clin Diabetes Endocrinol 5, 2 (2019).
https://doi.org/10.1186/s40842-019-0077-8

25. Zafar SN, Gowani SA, Irani FA, Ishaq M. Awareness of the risk factors, presenting
features and complications of hypertension amongst hypertensives and
normotensives. JPMA The Journal of the Pakistan Medical Association.
2008;58(12):711–715.
26. Kwarisiima, D., Atukunda, M., Owaraganise, A. et al. Hypertension control in
integrated HIV and chronic disease clinics in Uganda in the SEARCH study. BMC
Public Health 19, 511 (2019). https://doi.org/10.1186/s12889-019-6838-6
27. Steele CJ, Schöttker B, Marshall AH, et alEducation achievement and type 2
diabetes—what mediates the relationship in older adults? Data from the ESTHER
study: a population-based cohort studyBMJ Open 2017;7:e013569. doi:
10.1136/bmjopen-2016-013569
28. Agardh, E.E., Sidorchuk, A., Hallqvist, J. et al. Burden of type 2 diabetes attributed to
lower educational levels in Sweden. Popul Health Metrics 9, 60 (2011).
https://doi.org/10.1186/1478-7954-9-60
29. Lin, S. P., Wu, C. Y., Wang, C. B., Li, T. C., Ko, N. Y., & Shi, Z. Y. (2018). Risk of diabetes
mellitus in HIV-infected patients receiving highly active antiretroviral therapy: A
nationwide population-based study. Medicine, 97(36), e12268.
https://doi.org/10.1097/MD.0000000000012268
30. Tshikuka, J.G., Rankgoane-Pono, G., Magafu, M.G.M.D. et al. Relationship between
combination antiretroviral therapy regimens and diabetes mellitus-related
comorbidities among HIV patients in Gaborone Botswana. BMC Public Health 18,
464 (2018). https://doi.org/10.1186/s12889-018-5232-0
31. Duncan, A. D., Goff, L. M., & Peters, B. S. (2018). Type 2 diabetes prevalence and its
risk factors in HIV: A cross-sectional study. PloS one, 13(3), e0194199.
https://doi.org/10.1371/journal.pone.0194199

Appendix
Table 1: Summary population demographics for study participants at the Military Hospital
of Douala
Characteristic

Categories
Mean (SD)

Age

Sex

Education

Marital Status

Employment
Family History of HTN
Family History of T2D
Alcohol Consumption
Smoking

Frequency of Physical Activity

HIV Positive

HIV Negative

χ2 p-value
0.081 *

43.2 (11.8)

44.3 (10.3)

42.0 (13.2)

18 - 39

128 (39.1 %)

58 (33.9 %)

70 (44.9 %)

40 - 59

159 (48.6 %)

96 (56.1 %)

63 (40.4 %)

60 +

40 (12.2 %)

17 (9.9 %)

23 (14.7 %)

Male

116 (35.5 %)

58 (33.9 %)

58 (37.2 %)

Female

211 (64.5 %)

113 (66.1 %)

98 (62.8 %)

20 (6.1 %)

15 (8.8 %)

5 (3.2 %)

Normal

124 (37.9 %)

79 (46.2 %)

45 (28.8 %)

Overweight

92 (28.1 %)

46 (26.9 %)

46 (29.5 %)

Obese

91 (27.8 %)

31 (18.1 %)

60 (38.5 %)

Underweight
Body Mass Index

All

Primary

116 (35.5 %)

79 (46.2 %)

37 (23.7 %)

Secondary

158 (48.3 %)

75 (43.9 %)

83 (53.2 %)

University

53 (16.2 %)

17 (9.9 %)

36 (23.1 %)

Married

159 (48.6 %)

72 (42.1 %)

87 (55.8 %)

Single

118 (36.1 %)

71 (41.5 %)

47 (30.1 %)

Divorced

13 (4.0 %)

5 (2.9 %)

8 (5.1 %)

Widowed

37 (11.3 %)

23 (13.5 %)

14 (9.0 %)

Yes

162 (49.5 %)

100 (58.5 %)

62 (39.7 %)

No

165 (50.5 %)

71 (41.5 %)

94 (60.3 %)

Yes

107 (32.7 %)

50 (29.2 %)

57 (36.5 %)

No

220 (67.3 %)

121 (70.8 %)

99 (63.5 %)

Yes

87 (26.6 %)

34 (19.9 %)

53 (34.0 %)

No

240 (73.4 %)

137 (80.1 %)

103 (66.0 %)

Yes

110 (33.6 %)

71 (41.5 %)

39 (25.0 %)

No

217 (66.4 %)

100 (58.5 %)

117 (75.0 %)

Yes

8 (2.4 %)

3 (1.8 %)

5 (3.2 %)

No

319 (97.6 %)

168 (98.2 %)

151 (96.8 %)

Low

241 (73.7 %)

123 (71.9 %)

118 (75.6 %)

Medium

62 (19.0 %)

32 (18.7 %)

30 (19.2 %)

High

24 (7.3 %)

16 (9.4 %)

8 (5.1 %)

* t-test for difference in means

0.017

0.538

<0.001

<0.001

0.037

0.001
0.160
0.004
0.002
0.396

0.341

Table 2: Prevalence of Hypertension among study participants at the Military Hospital of
Douala.
Characteristic

Categories

Total

Hypertensive

Non-Hypertensive Unadjusted OR

p-value

1. Sociodemograhic Variables
Age
Sex

BMI

Waist to Hip Ratio

Education

< 40 years

128

11 (8.6 %)

117 (91.4 %)

Ref

---

>= 40 years

199

77 (38.7 %)

122 (61.3 %)

6.713

< 0.001

Male

116

36 (31.0 %)

80 (69.0 %)

1.376

0.213

Female

211

52 (24.6 %)

159 (75.4 %)

Ref

--0.829

Underweight

20

3 (15.0 %)

17 (85.0 %)

0.866

Normal

124

21 (16.9 %)

103 (83.1 %)

Ref

--0.104

Overweight

92

24 (26.1 %)

68 (73.9 %)

1.731

Obese

91

40 (44 %)

51 (56 %)

3.847

< 0.001
---

Normal

199

39 (19.6 %)

160 (80.4 %)

Ref

High Risk

128

49 (38.3 %)

79 (61.7 %)

2.545

< 0.001

Ref

---

Primary

116

36 (31.0 %)

80 (69.0 %)

Secondary

158

40 (25.3 %)

118 (74.7 %)

0.753

0.297

53

12 (22.6 %)

41 (77.4 %)

0.650

0.264

Single

118

15 (12.7 %)

103 (87.3 %)

0.333

< 0.001

Married

159

48 (30.2 %)

111 (69.8 %)

Ref

--0.037

University

Marital Status

Employment

Widowed

37

18 (48.6 %)

19 (51.4 %)

2.165

Divorced

13

7 (53.8 %)

6 (46.2 %)

2.743

0.109
0.059

Yes

162

36 (22.2 %)

126 (77.8 %)

0.621

No

165

52 (31.5 %)

113 (68.5 %)

Ref

---

2. Clinical Variables
Family History: Hypertension
Family History: Diabetes
HIV Status

Reason For Visit

Yes

107

37 (34.6 %)

70 (65.4 %)

1.752

0.030

No

220

51 (23.2 %)

169 (76.8 %)

Ref

---

Yes

87

25 (28.7 %)

62 (71.3 %)

1.133

0.654

No

240

63 (26.3 %)

177 (73.8 %)

Ref

---

HIV Positive

171

45 (26.3 %)

126 (73.7 %)

0.939

0.799

HIV Negative

156

43 (27.6 %)

113 (72.4 %)

Ref

---

Check Up

157

37 (23.6 %)

120 (76.4 %)

Ref

---

Acute

123

34 (27.6 %)

89 (72.4 %)

1.239

0.437

Chronic

47

17 (36.2 %)

30 (63.8 %)

1.838

0.088

3. Health Behavior Variables
Alcohol Consumption
Smoking

Yes

110

35 (31.8 %)

75 (68.2 %)

1.444

0.155

No

217

53 (24.4 %)

164 (75.6 %)

Ref

---

Yes

8

3 (37.5 %)

5 (62.5 %)

1.652

0.498

No

319

85 (26.6 %)

234 (73.4 %)

Ref

---

170 (70.5 %)

Ref

---

Low
Frequency of Physical Activity Medium
High

241

71 (29.5 %)

62

17 (27.4 %)

45 (72.6 %)

0.905

0.752

24

0 (0.0 %)

24 (100.0 %)

0.000

0.984

Bold indicates significance at p < 0.05 based on a univariate logistic model

Table 3: Prevalence of Diabetes among study participants at the Military Hospital of Douala.
Characteristic

Categories

Total

Diabetic

Non-Diabetic

Unadjusted OR

p-value

< 40 years

128

18 (14.1 %)

110 (85.9 %)

Ref

---

>= 40 years

199

30 (15.1 %)

169 (84.9 %)

1.085

0.801

Male

116

18 (15.5 %)

98 (84.5 %)

1.108

0.751

Female

211

30 (14.2 %)

181 (85.8 %)

Ref

--0.635

1. Sociodemograhic Variables
Age
Sex

Underweight
BMI

Waist to Hip Ratio

Education

Normal

17 (85 %)

1.386

110 (88.7 %)

Ref

--0.723

Overweight

92

9 (9.8 %)

83 (90.2 %)

Obese

91

22 (24.2 %)

69 (75.8 %)

2.505

0.014

174 (87.4 %)

Ref

---

Normal

199

High Risk

128

23 (18 %)

105 (82 %)

1.525

0.180

Primary

116

25 (21.6 %)

91 (78.4 %)

Ref

---

Secondary

158

16 (10.1 %)

142 (89.9 %)

0.410

0.010

53

7 (13.2 %)

46 (86.8 %)

0.554

0.203

Single

118

14 (11.9 %)

104 (88.1 %)

0.699

0.315

Married

159

26 (16.4 %)

133 (83.6 %)

Ref

---

37

5 (13.5 %)

32 (86.5 %)

0.811

0.691

Widowed
Divorced

Employment

3 (15 %)
14 (11.3 %)

0.852

University

Marital Status

20
124

25 (12.6 %)

13

3 (23.1 %)

10 (76.9 %)

1.947

0.348

Yes

162

25 (15.4 %)

137 (84.6 %)

1.127

0.703

No

165

23 (13.9 %)

142 (86.1 %)

Ref

---

2. Clinical Variables
Family History: Hypertension
Family History: Diabetes
HIV Status

Reason For Visit

Yes

107

18 (16.8 %)

89 (83.2 %)

1.281

0.446

No

220

30 (13.6 %)

190 (86.4 %)

Ref

---

Yes

87

17 (19.5 %)

70 (80.5 %)

1.637

0.137

No

240

31 (12.9 %)

209 (87.1 %)

Ref

---

HIV Positive

171

17 (9.9 %)

154 (90.1 %)

0.445

0.013

HIV Negative

156

31 (19.9 %)

125 (80.1 %)

Ref

---

Ref

---

Check Up

157

17 (10.8 %)

140 (89.2 %)

Acute

123

23 (18.7 %)

100 (81.3 %)

1.894

0.065

47

8 (17 %)

39 (83 %)

1.689

0.260

Yes

110

12 (10.9 %)

98 (89.1 %)

0.616

0.173

No

217

36 (16.6 %)

181 (83.4 %)

Ref

---

Yes

8

1 (12.5 %)

7 (87.5 %)

0.827

0.860

Chronic
3. Health Behavior Variables
Alcohol Consumption
Smoking

Frequency of Physical Activity

No

319

47 (14.7 %)

272 (85.3 %)

Ref

---

Low

241

35 (14.5 %)

206 (85.5 %)

3.908

0.189

Medium

62

12 (19.4 %)

50 (80.6 %)

5.518

0.111

High

24

1 (4.2 %)

23 (95.8 %)

Ref

---

Bold indicates significance at p < 0.05 based on a univariate logistic model

Table 4: Awareness of Hypertension among study participants
Characteristic

Categories

Total

Unaware

Aware

Unadjusted OR

p-value

1. Sociodemograhic Variables
Age
Sex

Education

Marital Status

Employment

< 40 years

19

9 (47.4 %)

10 (52.6 %)

Ref

---

>= 40 years

87

53 (60.9 %)

34 (39.1 %)

1.732

0.281

Male

40

27 (67.5 %)

13 (32.5 %)

1.840

0.145

Female

66

35 (53 %)

31 (47 %)

Ref

---

Primary

40

25 (62.5 %)

15 (37.5 %)

Ref

---

Secondary

51

27 (52.9 %)

24 (47.1 %)

0.675

0.361

University

15

10 (66.7 %)

5 (33.3 %)

1.200

0.775

Single

21

11 (52.4 %)

10 (47.6 %)

0.691

0.473

Married

56

34 (60.7 %)

22 (39.3 %)

Ref

---

Widowed

21

13 (61.9 %)

8 (38.1 %)

1.021

0.968

Divorced

8

4 (50 %)

4 (50 %)

0.471

0.354

Yes

40

24 (60 %)

16 (40 %)

1.105

0.806

No

66

38 (57.6 %)

28 (42.4 %)

Ref

--0.006

2. Clinical Variables
Family History: Hypertension
Family History: Diabetes
HIV Status

Reason For Visit

Yes

48

21 (43.8 %)

27 (56.3 %)

0.322

No

58

41 (70.7 %)

17 (29.3 %)

Ref

---

Yes

32

18 (56.3 %)

14 (43.8 %)

0.877

0.758

No

74

44 (59.5 %)

30 (40.5 %)

Ref

---

HIV Positive

48

33 (68.8 %)

15 (31.3 %)

2.200

0.053
---

HIV Negative

58

29 (50 %)

29 (50 %)

Ref

Check Up

42

31 (73.8 %)

11 (26.2 %)

Ref

---

Acute

44

21 (47.7 %)

23 (52.3 %)

0.324

0.015

Chronic

20

10 (50 %)

10 (50 %)

0.355

0.068

Unadjusted OR

p-value

Table 5: Awareness of Diabetes among study participants
Characteristic

Categories

Total

Unaware

Aware

< 40 years

19

17 (89.5 %)

2 (10.5 %)

Ref

---

>= 40 years

33

25 (75.8 %)

8 (24.2 %)

0.368

0.240

Male

21

17 (81 %)

4 (19 %)

1.020

0.978

Female

31

25 (80.6 %)

6 (19.4 %)

Ref

---

Primary

26

23 (88.5 %)

3 (11.5 %)

Ref

---

Secondary

17

13 (76.5 %)

4 (23.5 %)

0.424

0.306

1. Sociodemograhic Variables
Age
Sex

Education

University

Marital Status

Employment

9

6 (66.7 %)

3 (33.3 %)

0.261

0.151

Single

14

13 (92.9 %)

1 (7.1 %)

4.136

0.207

Married

29

22 (75.9 %)

7 (24.1 %)

Ref

---

5

4 (80 %)

1 (20 %)

1.273

0.841

Widowed
Divorced

4

3 (75 %)

1 (25 %)

0.955

0.970

Yes

28

23 (82.1 %)

5 (17.9 %)

1.211

0.786

No

24

19 (79.2 %)

5 (20.8 %)

Ref

--0.129

2. Clinical Variables
Family History: Hypertension
Family History: Diabetes
HIV Status

Reason For Visit

Yes

20

14 (70 %)

6 (30 %)

0.333

No

32

28 (87.5 %)

4 (12.5 %)

Ref

---

Yes

20

14 (70 %)

6 (30 %)

0.333

0.129

No

32

28 (87.5 %)

4 (12.5 %)

Ref

---

HIV Positive

19

17 (89.5 %)

2 (10.5 %)

2.720

0.240
---

HIV Negative

33

25 (75.8 %)

8 (24.2 %)

Ref

Check Up

19

16 (84.2 %)

3 (15.8 %)

Ref

---

Acute

25

19 (76 %)

6 (24 %)

0.594

0.506

Chronic

8

7 (87.5 %)

1 (12.5 %)

1.312

0.827

Figure 1: Cascade Model for Overall Awareness and Control of Hypertension

Figure 2: Cascade Model for Overall Awareness and Control of Diabetes

Figure 3: Trends in Prevalence, Awareness and Control of Hypertension with Age

Figure 4: Trends in Prevalence, Awareness and Control of Diabetes with Age

